1%) and increased
19% with the pollock diet; high-density lipoprotein cholesterol (HDL-C) and lipoproteins A-I and A-I! decreased with all diets but more with the pollock diet than with the tuna and salmon diets. The 23-31% decrease in total cholesterol on the tuna and salmon diets resulted mostly from decreased LDL-C whereas the 16% decrease on pollock oil resulted mostly from a decrease in HDL-C.
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KEY WORDS
Fish oils, eicosapentaenoic acid, docosahexaenoic acid, lipoproteins fatty acids, ie, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), and in the concentration of the total n-3 fatty acids (8, 9) . In most of these studies, the source of the n-3 fatty acid has depended on the availability oftest material. (Tables  2 and 3 ) and the fatty acids in the turkey, vegetables, cereals, and fruits (Table 3) were analyzed. t These are the sum of the positional isomers: 18: 1 includes n-7 and n-9; 20:1 and 22:1 include n-7, 9, and 11. 
St atistical analysis
Results are expressed as mean ± SEM. For the plasma lipoprotein responses the mean of weeks 2 and 3 for each subject was evaluated.
Disparities in responses between the salmonblend and the tuna-oil groups (nonpaired) were evaluated by the Mann Whitney test, and all paired data were evaluated by the Wilcoxon signed-rank test, done on the differences of responses (30). Because probability values are not available for paired groups with n < 5, the two-tailed paired t test was used for evaluation of the salmon-blend oil vs butter and pollock, and a P value of 0.005 was considered significant.
Results
Plasma total-lipid fatty acids (Table  4 ) reflect the dietary fatty acids (Table 3) and confirm dietary compliance. EPA increased from < 1% on the butter diet to almost 20% on the pollock diet but was 12% on the tuna diet and 14% on the salmon-blend diet. DHA, 2.5% on the butter diet, increased to 14% on the tuna, was only 7% on the pollock, and reached an intermediate value of 10% on the salmon blend.
The EPA: DHA in plasma were not as extreme as in the diet but still reflected the diet, with ratios of 2.74, 0.84, and 1.4 1 for the pollock, tuna, and salmon-blend diets, respectively. Reciprocal fatty acid changes occurred primarily in the n-6 unsaturated fatty acids and in oleic acid. Linoleic acid, 26% on the butter diet, was decreased -40% on all ofthe fish-oil diets. Oleic, 18% on the butter diet, also decreased on all fish-oil diets. However, arachidonic acid, 9% on the butter diet, decreased to 6-7% on the pollock and salmon blend and increased to 11%
on the tuna-oil diet, reflecting the high concentration of arachidonic acid (1.4%) in the tuna oil. we combined these data. (Fig 3) , the linear regression slope for the pollock-oil diet is 2.39 VLDL-TG decreased similarly from the butter diet on the mg VLDL-TG/mg VLDL-C (r = 0.986), whereas on the tuna pollock oil and the combined DHA-rich oils. However, both diet, the slope is significantly greater(4.28, r = 0.979, P < 0.02), the LDL-C and apo B decreased significantly less (P < 0.01) on indicating that the differences in IG:C extend across the range the pollock oil than on the DHA-rich oils. ofIG concentrations. For VLDL-IG (Fig 1) four responses were higher and four Compared with values on the butter diet, HDL-C, HDL2-C, were lower on the combined DHA-rich oils than on the pollock HDL3-C, and apo A-I and apo A-Il all decreased on the poloil. For VLDL-C, LDL-C, and apo B (Fig 2) for all subjects, than on the polbock oil. respectively. The changes from the butter diet found on the The ratio ofIG to C (IG:C) for VLDL was 3.2 ± 0.4 (range DHA-enrichcd diets were smaller and less consistent; values 1 .7-4.6) on the butter diet, decreased to 1.5 ± 0.2 (range 0.6-for all ofthe above were decreased on the tuna diet, but signifi- but one subject, whereas apo A-Il values were higher for all subjects.
The changes in total cholesterol (Fig 1, Table 5 ) can be understood in terms of the changes in lipoprotein cholesterol described above.
Total cholesterol values decreased from the butter diet for all diets, but the decrease was less on the pollock-oil diet than on the tuna or salmon-oil diets. Furthermore, on the pollock-oil diet, 1 1% ofthe decrease was due to an HDL-C decrease and none to an LDL decrease, whereas on the tuna-oil diet only 6% was due to the HDL-C decrease and I 7% was due to LDL decrease and on the salmon oil there was no decrease in HDL-C and 15% of the decrease was due to an LDL decrease. Thus, LDL-C:HDL-C ratio, 2.67 ± 0.27 on the butter diet, increased to 4.44 ± 0.63 (P < 0.01) on the pollock-oil diet +40 but remained constant on the tuna-and salmon-oil diets (2.75 ± 0.69 and 2.38 ± 1 .34, NS). For all ofthe subjects (Fig   1) , total + 30 cholesterol was lower on the DHA-than on the EPA-rich oils. cantly so only for HDL-C (0.3 1 ± 0.05 mmol/L, P < 0.05) and HDL3-C (0.21 ± 0.03 mmol/L, P < 0.01), whereas on the salmon diet there was no change in HDL-C, HDL2-C increased slightly, and only apo A-I decreased significantly (0.22 ± 0.03 g/L). HDL2-C:HDL3-C was 0.35 ± 0.07 on the butter diet and was decreased on the pollock oil diet to 0.25 ± 0. 1 1. For all subjects except one, the ratio was higher on the salmonand tuna-oil diets (0.33 ± 0.10 and 0.50 ± 0.12) than on the pollock-oil diet. There were no significant differences for any of were greater on the tuna and salmon diets and the LDL-C:
HDL-C
was lower, suggesting a lesser risk for heart disease on the tunaand salmon-oil diets than on the polbock-oil diet.
However, polbock oil and possibly other EPA-rich oils presumably are the better sources of n-3-derived eicosanoids, which also may help prevent heart disease (31). These data suggest that there may be at least three mecha- these fatty acids has not been studied, 18: 1n-9, when fed to humans, will cause a lowering of LDL-C without a lowering of
HDL-C (36).
A similar monoene mechanism may result in the higher HDL concentrations on the salmon diet. Another difference between the tuna and salmon diets might be the amounts of DHA in the diets, which is roughly twice the concentration in the tuna as in the salmon blend. Another factor affecting all lipoprotein-lipid responses might be the absolute quantities oftotal n-3 fatty acids in the diets. The tuna diet contained 20.9 g n-3 fatty acids/2000 kcal in contrast to 14.8 g for the polbock diet, but the salmon diet also contained almost the same as the pollock (1 3.5 g). Because
VLDL
and LDL responses to the tuna and salmon diets were similar, one might conclude that the total amount of the n-3 fatty acids on all three diets must have exceeded the amount for the maximum response. This conclusion is supported by our observation that a maximum VLDL-IG reduction occurs at a dose of n-3 fatty acids of '-9 g/d (12) 
